
Chapter 11 Climate Change

• Climate - average conditions of a region.

 Measured over a minimum of 30 years or more.

 Climate = clouds, precipitation, average temperature, humidity, 

atmospheric pressure, solar radiation, and wind.

See pages 464 - 465

 Biogeoclimatic zones – regions with a 

certain type of plants, soil, geography 

and climate

 British Columbia has 14 distinct 

biogeoclimatic zones.



Looking Forward by Studying the Past

• Paleoclimatologists study long-term patterns in various regions.

 Fossils

 Tree rings

 River sediments

 Glacier ice cores 

See pages 466 - 467



Looking Forward by Studying the Past
(continued)

• Ice core data reveal CO2 levels for the past 650 000 years.

See pages 466 - 467



Factors That Influence Climate:
Composition of Earth’s Atmosphere

• Natural greenhouse effect

 Greenhouse gases (CO2, water vapour etc.) in the 
atmosphere absorbs and traps thermal energy from sun

See page 468
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Factors That Influence Climate:
Earth’s Tilt, Rotation and Orbit

• Earth’s tilt is responsible for seasons in northern hemisphere.

• Earth also “wobbles” as it rotates on its axis.

• Earth’s revolution around the Sun is elliptical, not circular.

See pages 468 - 470



Factors That Influence Climate:
The Water Cycle

• water vapour =         temperature

See page 471



Factors That Influence Climate:
Ocean Currents

• Convection currents in oceans move large amounts of thermal energy 

all around Earth.

See pages 471 - 473



Factors That Influence Climate:
Ocean Currents (continued)

• La Niña p. 478-479

 Cool water at the surface of the 

Pacific Ocean causes warm 

winters in southeastern North 

America, and cool winters in the 

northwest.

• El Niño is the reverse: 

 Warmer water on the surface of 

the Pacific Ocean results in warm 

winters in the Pacific Northwest 

and in eastern Canada.

See pages 471 - 473

http://esminfo.prenhall.com/science/geoanimations/animations/26_NinoNina.html


Factors That Influence Climate:
The Carbon Cycle

• Carbon Dioxide- important greenhouse gas.

 Without CO2 to trap infrared radiation from Earth’s surface, 

the average temperature of Earth would be below freezing.

See pages 473 - 474



Factors That Influence Climate:
The Movement of Tectonic Plates, and
Catastrophic Events

 Erupting volcanoes can release ash and molten rock that 

absorb radiation.

 Water vapour and sulfur dioxide (changed into sulfuric acid) 

can reflect solar radiation back into space.

 Meteorites and comets

 Large masses strike can produce large quantities of dust, 

debris and gases that block insolation

 Possibly responsible for some of Earth’s largest extinction 

events?

See pages 475
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The Enhanced Greenhouse Effect

 Human activity add green house gases with high Global 

Warming Potential (GWP) into atmosphere

See page 484



• Ozone is an important UV radiation blocker in the stratosphere.

 At lower altitudes, however, it is a very powerful greenhouse 

gas.

 react with pollution from the burning of fossil fuels, from 

photocopiers and certain air conditioners.



• General circulation models (GCMs) are computer models used to 

study climate.








